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Abstract
Open Waste Burning (OWB) is a solid waste management problem in developing countries, resulting into serious environmental and health
concerns. Although an increasing number of literature focuses on estimating emissions, signifying the state of the problem, and assessing the
environmental and health risks; the factors affecting open waste burning, specifically the underlying behavioral factors remain less studied. In
this paper, we take a qualitative approach to study social and behavioral factors affecting open waste burning in Dhulikhel, a suburban munici-
pality in Nepal. An in-depth semi-structured interview of seven people directly engaged in OWB practices was taken, and the obtained data was
analyzed inductively to construct themes. Waste accumulation, adjustment to recent provision of waste collection service, and its convenience
and accessibility are key factors that explain the close connection of waste management practices to OWB. Lack of scientific and complete aware-
ness, lesser knowledge of environmental risks, seeing OWB as an “infrequent exception”, and a negative perception of one’s community were
found to increase OWB incidence. Other factors identified include increasing plastic waste, distinct nature of agriculture waste, and influence
of infrastructural barriers. Context-specific qualitative exploration undertaken in this study confirms some pre-identified factors and identifies
three distinct social and behavioral factors, establishing a baseline for future assessments.
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1. Introduction
Municipal solid waste management is a pressing problem in de-

veloping countries like Nepal, which rises with increasing popula-
tion in urban and suburban areas [1, 2, 3]. Open Waste Burning
(OWB) is a global solid waste management problem because of the
fact that one-third of the total solid waste generated worldwide is
not collected, and an estimated 42% of the generated solid waste
goes through dumping or burning in the open [4].

The phenomenon of OWB involves burning waste produced
in houses or residential areas, in the neighborhood spaces or
in nearby public areas, setting discarded garbage on streets or
garbage containers on fire or controlled burning of waste away
from residential areas [5]. Although both domestic OWB, and the
controlled incineration performed away from cities or residen-
tial areas, have their own share of emissions and negative conse-
quences, residential/domestic OWB can be much worse in terms
of pollutant emission and exposure to people [6, 7]. About seven
million people die prematurely every year due to air pollution [8].
OWB contributes substantially to the emission of some major pol-
lutants, like Particulate Matter (PM), Organic Carbon (OC), and Car-
bon Monoxide that cause air pollution related health issues [9].
Therefore, OWB is an issue that requires severe attention in devel-
oping countries with low waste collection, high OWB incidences,
and higher risk of air pollution related health problems [9, 10, 11].

In Nepal, solid waste management is poor and thus there are
practices such as opendumping ofwaste in rivers andpublic places,
and open burning [12]. The solid waste composition of municipali-
ties in Nepal is reported to be high in organic waste, at about 54%.
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About 33% is constituted by inorganic waste, with 13% other mate-
rials [13]. A 2013 report estimated that about 38% of the generated
solid waste in Nepalese municipalities goes uncollected [14]. In de-
veloping countries like Nepal, the final method of disposal for this
uncollected waste, especially combustible wastes, is open burning
[11, 15]. In KathmanduValley, the estimatedMunicipal SolidWaste
(MSW) burning was reported to be 3% of the total waste gener-
ated, three-fold more than the government estimates [16]. The
same study revealed that OWB incidences aremore common in sub-
urban areas. Scholarly studies on OWB are limited and are still in
early stages, and gaps related to health and environmental risks,
differing characteristics of OWB with waste composition, and fac-
tors affecting OWB practices can be identified in literature [16].

The Solid Waste Management act of Nepal (2011) designates the
responsibility of waste collection, disposal and overall manage-
ment to the local level government, or the municipalities. Thus,
the regulations regarding OWB are specific to each municipality,
with some of them, for instance, Kathmandu Municipality, impos-
ing a ban. In 2018, the Supreme Court of Nepal imposed a ban on
OWB within the Kathmandu Valley due to extreme air pollution
[17]. However, a federal regulatory provision for OWB is still to be
formulated. And, most municipalities, including Dhulikhel, which
is the site of this study, suffer from lack of clarity in OWB policies,
and hence they have poor waste collection efficiency [14, 15, 18].

The prevalence of OWB is higher in semi urban areas because
of higher waste generation compared to rural areas, and a greater
availability of spaces to burn compared to urban areas [5, 16]. Al-
though the contribution of OWB to the total anthropogenic emis-
sionswas estimated only to be 5% of the total global anthropogenic
emission of 2010, most of the emissions are concentrated in devel-
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oping countries [9, 19, 20]. The contribution of OWB to other pol-
lutants, such as PM2.5, particulate organic carbon (OC), and Car-
bon Monoxide (CO), is found to be significantly more. For exam-
ple, the estimated PM2.5 and the particulate organic carbon (OC)
emissions from OWB are 29% and 43% of the total global anthro-
pogenic emissions, respectively [9]. The composition of waste, and
consequently the emissions from OWB vary with factors such as
income levels, seasons, and the level of development of the coun-
try [21, 22, 23]. While there is variation in waste composition and
production, globally solid waste production and the proportion of
plastic waste has increased simultaneously, a significant propor-
tion of which goes through OWB for disposal in developing coun-
tries [24, 25].

Most studies point out infrastructural provisions for waste
pickup as the major factor affecting OWB [9, 26, 27]. However,
OWBoccurs also in placeswherewaste collection services are avail-
able [27, 28]. Another widely mentioned reason behind OWB is the
knowledge and awareness of negative environmental and health
effects [27, 28, 29, 30]. Other factors include convenience and cost,
lack of incentives for proper management, absence of regulation,
getting rid of smells and insects, insufficient space, large amounts
of waste produced in certain events, and constraints of local gov-
ernment [30]. A study focusing on the social and infrastructural
factors related to OWB in three Delhi neighborhoods reports “burn-
ing MSW for warmth”, “awareness of regulations”, and “cultural
beliefs” as the factors, outside the ones usually mentioned [28, 30].
This reveals that the factors affecting OWB can be distinct with the
socio-behavioral context and these underlying elements are impor-
tant to understand broad reasons, such as “infrastructure deficit”.
In another study, the respondents are reported to believe that peo-
ple also burn waste out of habit and are not patient to wait for the
collection services [27]. The studies on factors affecting OWB prac-
tices and the numerous underlying behavioral elements, however,
remain understudied in domestic OWB studies. A recent review of
domestic OWB clearly points out that the analysis of factors mo-
tivating people to engage in OWB is underrepresented in the lit-
erature and recommends behavioral studies [30]. The limitation of
literature focusing specifically on the factors causing OWB has also
been reported in other studies [16, 28].

In this study, we examined, using a qualitative approach, the so-
cial and behavioral factors affecting OWB practices in Dhulikhel,
a Nepalese sub-urban municipality. The study of the behavioral
factors is often complex as they are tied with social, infrastruc-
tural, psychological and various other factors. Therefore, to study
these factors, people’s knowledge andperceptions of OWB, its risks,
and possible inadequacies of the infrastructure were examined
through qualitative study. Also, specifically for behavioral factors,
past and present daily waste management practices, perception of
community’s wastemanagement, and personal opinions of engage-
ment in OWB were inquired.

2. Materials and methods

The social and behavioral factors that affect OWB practices in
the study area were examined using an inductive qualitative ap-
proach. The qualitative approach of the study was considered ap-
propriate to identify distinct factors specific to the social context of
the study area [31, 32]. It was assumed that the behavioral reasons
are connectedwith people’s personal experiences which are better
understood empirically. The usefulness of qualitative approach is
also stated in its ability to connect environmental problems with
the lived experiences of people and environmental policies [33].

2.1. Study area

The study area is Dhulikhel Municipality (shown in Fig. 1), a sub-
urban municipality located about 30-km southeast of Kathmandu,
the capital of Nepal. As a sub-urban municipality with limited do-
mestic waste collection, OWB is a prevalent practice in Dhulikhel
[18]. Despite having a lesser vehicular influence, the high PM 2.5
concentration with significant Organic Carbon (OC) in this city im-
plies that OWB has significant influences on air quality, with OWB
contributing up to 30% of PM2.5 OC in 24-hrs measurement in Jan-
uary and February of 2018 [34]. The combination of urban and rural
populations has made waste management a challenging task, and
the fact that there is prevalence of open waste burning provided a
relevant context for the study of behavioral and social factors.

In addition, the survey locations in the study area are suscep-
tible to periodic flooding and transport of solid waste to and from
nearby areas. Dhulikhel Municipality has imposed an informal ban
on open dumping of waste in public areas which is announced
through waste collection vehicles. However, open dumping of
solid waste in riverbanks is a fairly common practice and the lack
of infrastructural provisions to prevent such practice adds to the
solid waste management problem, especially during the seasons
when waste pickup is unreliable.

2.2. Sampling and data collection

Purposive sampling, based on observation of people engaged or
admitted to engage in OWB practices, was used to select the par-
ticipants. This allowed the selection of information rich and rele-
vant samples to capture the complexity of the phenomenon being
studied in detail [35]. The selection of sample size was determined
based on the criteria of data sufficiency. Each samplewas added till
the views expressed by them provided insights to new behavioral
elements [36, 37].

Semi-structured interviews were carried out to explore the be-
havioral and social factors affecting OWB practices in this study.
An interview-protocol was designed, based on an accepted frame-
work including factors mentioned in existing literature, and ques-
tions exploring understudied behavioral elements underlying the
different factors [38]. The design of the interview protocol was
initially based on existing literature review and further revisions
were made after piloting and subsequent consultation with disci-
plinary experts. Homogeneity of the sample was ensured involv-
ing participants from similar age, household income, and educa-
tion level.

The interview protocol was used flexibly, without expressing
any implicit judgment on OWB, and frequently updated during the
course of data collection to explore additional factors, and exclude
questions that repeated ideas, or made interviewees uncomfort-
able. Ethical considerations such as confidentiality, anonymity,
voluntary participation, and option towithdrawwere insured in all
interviews. The interviews were taken in the span of threemonths
from September to November.

2.3. Data analysis

The six-step process of thematic analysis was used for analyz-
ing the obtained data [39]. The interview recordings were listened
to and transcribed verbatim. After familiarization with the data,
notes were added for insights of patterns in data. The transcribed
interviewswere uploaded to Taguette V1.4.1 and initial codes were
generated. Taguette is a widely-used, open access, and collabo-
rative qualitative data analysis software used for arranging inter-
views, discussions, and texts into structured codes in qualitative
research [40, 41, 42, 43]. However, it is only semi-assistive requir-
ing full user effort and cognition to extract meaningful themes
through similar sections of code from provided texts [44]. The
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Figure 1: Study area map; (A) Political map of Nepal with Bagmati (highlighted) and other provinces (B) Dhulikhel Municipality in Bagmati province; (C)
Two survey locations within Dhulikhel Municipality.

entire interviews were coded broadly to encompass the variety
of data generated. Themes were synthesized from the codes and
were revised, separated, combined and reviewed multiple times
based on dual-criteria judging [45]. At last, these themes were
named, subdivided for comprehensibility, and extracts from inter-
views capturing the essence of the themes were quoted along with
the themes.

3. Results and discussions
The themes constructed from the analysis and codes included

within each theme are outlined in Fig. 2. Six major themes were
identified with codes under “Waste Management Practices” occur-
ring most frequently followed successively by “Incomplete Aware-
ness”, “Perception Towards the Community", “Infrastructural Bar-
riers”, “Increased Plastic Use in Recent Times”, and “Agricultural
Waste”. Among the themes presented in findings, waste manage-
ment practices, awareness and agricultural waste, as factors re-
lated to OWB have been discussed previously [26, 28, 30]. How-
ever, the study here also further explored underlying behavioral
and other elements within these factors.

3.1. Waste management practices
Certain behavioral practices used by people to manage wastes

in their daily lives were found to lead to OWB practices. The con-
struction of the theme is based on 5 categories: “Waste Manage-
ment Practices”, “Waste Collection Services”, “Waste Accumula-
tion”, “Cases of Engagement in OWB” and “Overall Infrastructure.”
We found that people can still engage in OWBdespite reporting sat-
isfaction with the waste collection services. Waste accumulation is
a key behavioral aspect in that regard, where burning is done to
get rid of the negative consequences of waste accumulation.

• Interviewee 5: If the waste collection vehicle comes in timely,
we give away the waste. In case the service is not available

timely, and the waste becomes a lot, we select to burn it.
There is no space to keep the collection of a lot of plastics …
If the municipal waste collection service is not available for
many days, we burn the plastic waste and dump the remain-
ing waste into rivers. I don’t like keeping waste, so I choose to
dispose of it.

• Interviewee 3: I prefer to give the collected waste to the col-
lection vehicle, but second to that, I’d choose to burn it. There
are more chances of diseases spreading if the waste gets accu-
mulated.

Participants of the study were provided with municipal waste col-
lection services only in recent years. Previously, OWB used to be a
major disposal method for non-degradable flammable wastes. Ad-
justing to a different waste management practice has different un-
derlying issues which encouraged OWB, such as unavailability of
waste collection services in some streets, or during some periods
of time, and unsuited timing collection. As stated by interviewee 3,
“The waste collection service started 2–3 years ago here. Everyone
used to burn their waste before that.”

While most participants found burning waste easier, some pre-
ferred giving it to the collection vehicle. People are likely to engage
in OWB when the convenience and availability of waste collection
services are affected by physical infrastructure like road availabil-
ity, the distance between the house and the nearby road where the
collection vehicle comes, and the availability of collection places.

• Interviewee 3: Burning plastic causes diseases, so it should
be handed to the waste collection. It is easier to give away
the waste to collection services … We have to carry our col-
lected waste and go up (to the place where the vehicle comes).
It doesn’t come up here. It would be easier if they came to
the house or allocated a place where we could accumulate the
wastes.

This reaffirms that the daily wastemanagement practices of house-
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Figure 2: Themes and included codes representing identified factors related to open waste burning from analysis. The numbers below the themes are the
total number of code occurrences related to each theme.

holds are among the most influential factors affecting OWB and its
frequency [30]. Within the current waste management practices,
we find that people’s perspective towards the problems posed by
waste accumulation is a key behavioral element, and that OWB is
taken as an instrument to solve the problems caused by waste ac-
cumulation. Similar to this, ‘preventing waste accumulation’ and
‘waste collection frequency’ were reported previously as a promi-
nent factor on why people chose to burn waste [16, 28].

Infrequent or unavailable waste pickup has been outlined by nu-
merous studies as a key reason behind OWB [9, 26, 27]. By fur-
ther exploration of this factor, we outline two additional elements
within the theme “Waste Management Practices” that can signifi-
cantly affect waste pickup: behavioral adjustment to recently pro-
vided waste collection service, and the convenience & accessibility
of waste collection services. Even in areas where waste collection
service is provided these behavioral elements, like unavailability
of pickup in some streets, unsuited timing, road availability, avail-
ability of collection places, can hinder waste collection efficiency,
and therefore lead to OWB. This finding supports the report of a
higher fraction of waste burned in areas with inaccessible, and dif-
ficult roads, within Kathmandu Valley [16].

3.2. Incomplete awareness
This theme is constituted by the interviewparts reflecting the in-

terviewees’ awareness in three aspects, environment, health, and
laws & regulations. The codes included in this theme are “General
Awareness”, “Perceived Health Risks”, “Perceived Environmental
Risks”, and “Awareness of Laws and regulations.”

Although most interviewees were aware that OWB has negative
impacts, interviewees’ knowledge regarding the waste and OWB it-
self was found either less comprehensive, or some less-scientific
thoughts were found to be associated with it.Most of the responses
on awareness were only limited to knowing that waste should not
be burned. Interviewees provided answers to some of the diseases
they had heard to be caused by OWB such as respiratory diseases,
headaches, cancer, etc., whereas only two interviewees reported
on the environmental effects. This was limited to knowing that
OWB is ‘unhygienic’, causes pollution, and waste should not be
burned close to home. All the interviewees also reported that there

had not been any information or awareness programs on waste
management in general.

Interviewee 1: The smoke from burning wood during rituals
doesn’t affect health. People have been used to inhaling the smoke
from wood since early times … Even plastic starts decomposing af-
ter 1–2 years.

• Interviewee 3: Only plastic waste should be burned, but
degradable waste should be composted … I am not aware of
any such (environmental and health) risks.

Awareness of health and environmental risks is another often-
described factor in relevant literature [26, 28, 30]. However, our
findings suggest that despite being aware of OWB’s negative health
consequences, people still engage in it due to a less complete, or
unscientific understanding of the topic. A similar finding has been
reported before of limited awareness of health risk that is inade-
quate to restrict OWB [28]. Additionally, we also discovered that
awareness of environmental risks was almost completely absent
compared to the awareness of health risks, where interviewees dis-
cussed several health risks voluntarily.

3.3. Perception towards the community
This theme is constructed from a single code derived from the

behavioral section of the interview, which included inquiries on
how people handled waste in their daily lives, why they thought
OWBwas practiced in their community, their opinions onOWB, etc.
While communitywastemanagement practiceswere found tohave
both similarities and differences among different members, most
interviewees believed that people in their community had a similar
approach to waste management as themselves. Another common
belief was that OWB was an infrequent practice, being only an ex-
ception.

Two interviewees, whose ideas are presented below, viewed
their community as unhygienic, showing some ethnic bias.

• Interviewee 1: Settlements with a “specific” community are
less hygienic and produce more waste. We’re less likely to
throw away waste randomly by culture.

• Interviewee 3: Our locality is very unhygienic. I don’t know
why, but no one cares about cleanliness. I prefer to give the
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collected waste to the collection vehicle, but second to that,
I’d choose to burn it.

Both these excerpts allege certain ethnic group as the cause of
OWB. This is a serious issue and thus demands an appropriate at-
tention.

3.4. Agricultural waste
Agricultural waste is the the unwanted or leftovermaterials pro-

duced from agricultural activities such as cropping, livestock farm-
ing, or agricultural industries [46]. These wastes are usually gener-
ated in large quantities and can include both solid and liquid forms,
such as crop residues, manure, and harvestwaste [47]. Agricultural
waste poses challenges different from domestic waste, such as long
duration of time taken for decomposition, large quantities to be
handed over to the collection service, and it can be quickly con-
verted into ashes to use as manure by burning. As a consequence,
these wastes are collected and managed on the farmlands by burn-
ing. This theme comprised categories such as burning weed and
grasses, large quantities of agricultural waste, manure by burning
waste, etc. with a total of 7 occurrences.

• Interviewee 2: Sometimes people do burn waste, especially
agricultural residuals like hays, corn husks, because you can’t
dispose of them anywhere ... When we have such agricultural
residues or dried grasses, etc. When they are more than what
can be decomposed, we decide to burn them … Agricultural
waste is difficult to dispose of, but people can still choose to
decompose if it can bemanaged thatway. We also have a piece
of land and sometimes there is no other option.

Agricultural wastes are a major category of waste dealt with by
OWB and have been abundantly represented in the literature [30,
48]. Some behavioral elements within agricultural waste burning
are reported in the present study: long periods of time taken to decom-
pose agricultural waste, waste in quantities too large to be handed over to
the collection service, and quick and easy formation of ashes from OWB,
used as manure.

3.5. Increased plastic use in recent times
Interviewees noted the increased use of plastic in recent times as

they reflected uponwastemanagement differences in the past and
present. All the interviewees responded that they have only dealt
with plastic waste in recent times. Since plastics are the major cat-
egory of domestic waste burned, the increased availability and use
of plastics in recent times might be related with OWB occurrences.

• Interviewee 3: The use of plastics is increasing every day com-
pared to before. They weren’t available before and started be-
ing available later. Everything is carried in plastics nowadays.
If you carry a bag while shopping, it can decrease the amount
of plastic waste.

• Interviewee 4: In my earlier location, people composted in
their fields. They had farms and animals and waste could be
composted along with themanures. When I used to live there,
there used to be no such thing as plastic.

The above statements present recent phenomenon of increased
plastic use as the cause of OWB. Clearly, this reality demands the
concerned authorities to pay attention to the possibilities of any
new product’s adverse impact before granting approval.

3.6. Infrastructure barriers
OWB practices were found to be influenced by the unavailabil-

ity of infrastructures, even the ones not directly linked with waste
management, such as drainage, road conditions, drinking water,
public collection places, etc. Although “infrastructural factors” are

considered as a major factor affecting OWB, most of the partici-
pants’ reasons were limited to the availability of waste collection
services. People are less likely to be worried of the impacts of OWB
practices when they are already troubled by the quality and quan-
tity of water, drainage, roads, etc. The codes included within this
theme are “Waste Collection Services”, “Narrow Streets”, “Ward
Committees”, “Unclean Drinking Water”, and “Transport Infras-
tructures.”

• Interviewee 1: There aren’t anywaste collection services here.
We haven’t been able to form a committee here. Because
the street is narrow, the collection vehicle cannot enter. The
streets are flooded during the summer. There is neither a road
here (she means a road wide enough for the vehicle) nor sew-
erage. Drinking water is only available twice a week, and the
water from the well is unclean. Even though we’re Brahmins,
we cannot get cleanwater regularly in themorning for “Pooja-
paath” (cultural morning prayers and rituals). Since we live
close to the river, the water in our wells is unclean. The sewer
(dirty water from the river) enters our well. We are ready to
create a committee and pay for garbage collection, but we are
unable to do so because of the road.

The participants’ reasons for OWB are not linked to their unwill-
ingness or illiteracy, infrastructural unavailability is stated as the
prime cause of OWB. This fact points to the importance of the mu-
nicipality citizens’ access to waste disposal.

Inference from the themes

Most interviewees in our study were aware that waste should
not be burned in general and that OWB has negative impacts. The
knowledge, however, was found to be less comprehensive when
theywere posedwith environmental, legal and health related ques-
tions.

The awareness of diseases related risks of OWB was sound but
the awareness of transfer of these risks through environmental
pollution was mostly absent. The knowledge regarding OWB and
waste management in general was found to be limited, a part of
which could be due to the lack of organization of any information
or awareness programs, as reported by the interviewees.

A unique factor related to OWB explored in this study are the
perceptions that drive people to engage in OWB practices. This in-
cludes primarily the view of OWB as an infrequent exception, and
community members as unhygienic, influenced by social and eth-
nic biases.

Some interviewees also associated OWB with uncomfortable or
dissatisfactory feelings (expressed to be ‘not looking good’). An-
other common belief among interviewees was that other people
in the community had a similar approach to waste management
as themselves. Interviewees preferred formal waste collection
through vehicles but second to that, OWB was seen as a choice, es-
pecially to prevent waste accumulation. In addition, people were
also found to be less likely to be worried of the negative impacts of
OWBwhen they were troubled by other infrastructural issues such
as water quality/quantity, drainage, and roads.

Daily waste management practices had a frequent connection
to OWB as factors, influencing both whether or not, and how of-
ten OWB occurs. Waste accumulation, within the current waste
management practices, is the key behavioral aspectwhich explains
OWB. Peoplewere found to either burnwaste or dispose ofwaste in
rivers and streets when waste accumulation occured. Adjusting to
a recent waste collection provision was found to have challenges
that encourage OWB, such as unavailability of collection in some
streets, unsuited timing, and lack of convenient collection places.
Even when waste collection was available, convenience and acces-
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sibility were two additional factors that could reduce waste collec-
tion efficiency, cause accumulation and lead to OWB.

In brief, OWB is taken as a convenient tool to get rid of problems
that can be caused by waste accumulation. Special waste types like
agricultural and plastic waste were noted by interviewees as dis-
tinct and most susceptible to burn, because of their challenges in
management.

4. Conclusion and recommendations

Through a qualitative exploration of people’s knowledge, expe-
riences, attitudes, and perceptions, we studied the social and be-
havioral factors affecting OWB practices in a Nepali suburban con-
text. The findings suggest that three key behavioral factors under
wastemanagement practices are closely connected to OWB –waste
accumulation in streets and in homes, recent provision of waste
collection service and its convenience and accessibility. While a
general awareness of negative effects of OWB is reported, it is also
reported to be surrounded by less comprehensive or less scientific
knowledge of waste and burning. Interviewees perceived commu-
nity waste management as similar to their own, viewed OWB as an
infrequent exception, and some also viewed their community as
‘unhygienic”. The unique challenges posed by agricultural waste
makes it susceptible to being dealt by burning. Besides these the
increased use of plastic in recent times and the unavailability of
infrastructures such as drainage, road conditions, drinking water,
etc. also have connection to OWB.

A limitation to be considered with this study is the generaliza-
tion of this study. While a large sample size can increase general-
izability and diversity in data, the essence of qualitative research
is understanding the depth of the problem by focusing on singu-
lar cases [49, 50]. This concurs with the aim of this study to ex-
plore additional behavioral and social factors affecting OWB prac-
tices in the study area. Any research that uses an inductive or a
‘bottom-up’ process to construct a theme comes with the limita-
tion of researchers projecting their “theoretical and epistemolog-
ical commitments” [39]. The study presented here also is not free
of similar biases. To overcome these biases the ‘open-endedness’
nature of semi-structured interviews were maintained.

Since the study is only aimed to explore the factors, a thorough
evaluation of the factors suitable to different contexts can be use-
ful to address the OWB. Waste collection should be made efficient
by using waste accumulation as a measure of finding out the op-
timum waste collection frequency. In addition, it should also be
made convenient and accessible by designating public collection
sites, placing bins, expanding reach, and extending the duration of
stop for collection vehicles where needed. The effect of infrastruc-
tural barriers on people’s possibility of engaging in OWB practices
also requires further investigation.

The “unhygienic” perception towards communities influenced
by social and ethnic prejudices also highlights the need to ad-
dress disparities and use participatory approaches to keep the
community clean. For clarifying unscientific beliefs and improv-
ing the overall knowledge of waste management, public education
through awareness programs is necessary. For agricultural waste
management, authorities need to provide services of composting,
recycling, or special pickups during certain months where agri-
cultural waste is high. The problems posed by increased plastic
waste in recent times need to be addressed by discouragement or
informed control, and awareness of plastic use and reuse. This find-
ing also indicates that with the production of new forms of waste
such as plastics and e-wastes, awareness in people is necessary be-
forehand to avoidmismanagement. The increasing use of plastic in
agriculture as mulch or cover, and the linkage of it in both agricul-
tural and plastic wastemanagement can be useful topics to explore

in further studies.
The limitation of policies only to informal ban in cities such

as Dhulikhel, necessitates the urgent need for the local govern-
ing bodies to develop clear policies in federal and municipal lev-
els to address OWB. Ineffective waste management services and in-
frastructural barriers to waste collection require the development
of policies that ensure effective, convenient, and accessible waste
management services for all residents. The findings on incomplete
awareness among people indicates an urgent need of policies to im-
prove the overall knowledge of wastemanagement in people, from
a diverse perspective of environment, legislation and health. Edu-
cation and awareness programs can be effective to educate people
of such perspectives and clearly communicate developed policies.

In addition, authorities should also look to improve beyond tra-
ditional singular approach ofwaste collection to 3R (Reduce, Reuse,
and Recycle) and 5R (Refuse, Reduce, Reuse, Repurpose and Recy-
cle) principles, which can minimize OWB. Specific policy interven-
tions within these principles can include actions like providing ser-
vices for composting, setting up and encouraging recycling plants,
consumer awareness, imposing ban on single use plastics, etc. The
linkage of infrastructural barriers to OWB explored in the study
also highlights the importance of policies addressing fundamen-
tal urban services in supporting waste management. Addressing
community perceptions, including those influenced by social and
ethnic biases, also requires policy approaches that improve coop-
eration and address disparities in the community. Clear commu-
nication to public and strict implementation of these policies on
ground level can be useful to translate these findings on social and
behavioral factors to reduce OWB and improve overall waste man-
agement outcomes.
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Table 1: Participants with their age, sex, monthly household income, education level, ethnicity and family occupations.

Participant Age Sex Monthly household income (in Rs.) Education level Ethnicity Family occupations
1 45 Female Around 31 thousand School Level Brahmin Teaching, Farming
2 57 Female 20 to 30 thousand None Newari Convenient store, Farming
3 56 Female 30 to 50 thousand Primary School Newari Retail Shop, Bank employee
4 66 Male 30 to 50 thousand School Level Newari Retail Shop
5 45 Female 20 to 30 thousand Primary School Newari Farming
6 31 Female Didn’t prefer to answer None Tamang Farming
7 34 Male 30 to 50 thousand Primary Level Tharu Didn’t prefer to answer

Appendices
Appendix 1: Table 1 Participants with their age, sex, monthly

household income, education level, ethnicity and family occupa-
tions.

Appendix 2: The interview protocol
The interview-protocol on this study was developed based on

factors mentioned in existing literature and questions exploring
novel behavioral elements underlying these many factors. The
“Traditional & Cultural Factors” section of the interview borrows
some key questions from the literature [28], due to a similar socio-
cultural context. The flexibility of semi-structured interviews was
ensured by probing with follow-up questions whenever new re-
lated factors were mentioned or indicated during the interviews.
Section A: Introduction and demographic

1. Brief Introduction of the Interviewer and the Study

2. Information on how the participants’ responses can help the
study

3. Assuring confidentiality and anonymity

4. Name

5. Age

6. Gender

7. Education Level

8. Ethnicity

9. Religion

10. Family members

11. Highest Education Level in Family

12. Monthly family income range: low, middle, high (Below
10,000; 10 to 20 thousand; 20 to 30 thousand; 30 to 50 thou-
sand, above 50 thousand)

Section B: General

1. Could you share your knowledge on OWB practices?

2. How do you perceive its positive or negative effects?

Section C: Infrastructural

1. How are the waste collection services in your community?
(How effective and regular are the waste collection services)

2. Can you tell us your knowledge of the existing rules and laws
related to OWB?

3. How would it be easier for you to correctly dispose of your
waste if there were better infrastructures, such as dustbins in
the neighborhood, more frequent collection, etc.?

Section D: Traditional and cultural

1. Can you share your perspective on waste and burning in your
culture?

2. What is your perception of the ceremonial burning of wood or
incense?

3. Do you think OWB have the same qualities as such ceremonial
burning of wood or incense? Why or why not?

Section E: Behavioral

1. Could you share your thoughts on how you handle waste dis-
posal in your daily life?

2. How do people in your community dispose of waste? How did
they do it in the past? (If the respondents moved to the place
from a different location ask about thewaste disposal practice
in their previous community)

3. Do you think burning wastematerials is a common practice in
your community? If so, Why do you think people burn waste?

4. When are the times you choose to burn waste if you have to?
Why?

5. Do you feel uncomfortable that it won’t “look good” while en-
gaging in OWB?

6. What is your personal opinion on OWB? (Convenience, effec-
tiveness, safety)

7. How often do people in your neighborhood engage in OWB?
How do you feel about it?

Section F: Perception of risks/awareness (Environmental and
health)

1. How do you feel about the waste accumulation in streets and
homes? Do you prefer OWB or waste accumulation? Why?

2. Have you ever participated in any initiatives or programs re-
lated to waste management and disposal? If so, can you de-
scribe them?

3. How do you perceive the risks and consequences of open
waste burning for yourself, your family, and your community?
Are you aware of the effects of OWBonhealth and the environ-
ment?

4. What measures can be taken to reduce open waste burning in
your community?
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